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(54) METHOD FOR MANUFACTURING COLOR FILTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a color filter for which the manufacture speed 
can be improved significantly and the cost can be drastically 
reduced by supplying a glass substrate in a continuous belt 
form and subjecting the substrate to the process of forming a 
color filter thereon, considering the trend for a thinner glass 
substrate of a liquid crystal display device. 
SOLUTION: The method for manufacturing a color filter 
includes the processes of continuously supplying a glass plate 
is in a belt form by a winding roll having a core radius larger 
than the minimum radius of a roll, which does not cause 
fracture of the glass sheet by bending stress. While the glass 
belt sheet is carried along a carrying passage, having the 
radius of curvature equal to or larger than the radius of 
curvature of the abovementioned minimum roll radius, the glass substrate is subjected to a series of 
steps for forming a color filter which includes the application of at least a photosensitive color 
composition, exposure to form a pattern, and development by heating. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The glass band-like object with a thickness of 0.63mm - 0.30mm fabricated in the shape of a long 
picture It supplies more nearly continuously [ band-like ] than the rolling-up roll which has a bigger shaft radius 
than the minimum roll radius which glass does not fracture with bending stress. It being equal to the radius of 
curvature of the aforementioned minimum roll radius, or conveying said glass band-like object for the 
conveyance path of the radius of curvature which consists of it size The manufacture approach of the color filter 
characterized by giving a series of color filter production processes which include spreading of a photosensitive 
coloring constituent, pattern exposure, development, and heating fixing processing at least to a glass band-like 
object. 

[Claim 2] The manufacture approach of a color filter according to claim 1 of only the color number of a color 
filter repeating a series of color filter production processes, and performing them continuously. 
[Claim 3] The manufacture approach of the color filter according to claim 2 cut out for every color filter after a 
series of color filter production processes. 

[Claim 4] The manufacture approach of the color filter according to claim 1 or 2 rolled round on a rolling-up 
roll after a series of color filter production processes. 

[Claim 5] The manufacture approach of the color filter according to claim 1 or 2 which forms a black matrix 
layer in the part which corresponds between the color filter layers of each color in advance of a series of color 
filter production processes. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the manufacture approach of a color filter that the 
volume per unit time amount can be increased by leaps and bounds, with respect to the manufacture approach of 
the color filter for displays, such as a liquid crystal display, including color display. 
[0002] 

[Description of the Prior Art] The liquid crystal display is used abundantly as a television screen, the display 
screen of a personal computer, and various value monitor equipments. It is common to color-display-izing of a 
liquid crystal display to use the color filter which formed the pigmented layer of red, green, and blue in the 
shape of a detailed pattern on the transparence glass substrate. Various devices are made from screen 
enlargement of a liquid crystal display, and the request of a cost cut by the electrode substrate with a thin film 
transistor used for a liquid crystal display, and the electrode substrate with a color filter which counters. One of 
them is enlarging the glass plate used as a substrate, for example, manufacturing a color filter by multiple 
attachment to the glass substrate beyond lm angle is performed. 

[0003] However, with a conventional method, it was an art for one one-sheet glass plate, and now, manufacture 
speed had constraint naturally and there was a limitation in implementation of a cost cut in the place which 
enlarged the substrate how much. When the reasons are enumerated, consecutive processing is difficult even if 
it puts one (1) one-sheet glass plate in order. It becomes intermittent processing. 

(2) Although the acceleration time is needed for conveyance for the repeat of a start and a stop, the long 
acceleration time cannot be taken to take long homogeneity effective area, therefore a bearer rate is also seldom 
made to a high speed. 

(3) The indirect time amount of one-sheet glass plate [ one sheet ] conveyance and alignment is the need. It is 
saying. 

[0004] Moreover, if a glass plate is enlarged also on lm square, a glass plate will become easy to bend and 
difficulty will increase by the handling on a production process. The burden which falls on on a manufacture 
machine increases rapidly, and this produces the problem that the amount of capital investment does not 
become foolish. In the former, glass itself lacks in flexibility, and the reason which cannot but carry out 
processing processing to one glass substrate [ one ] is weak in physical properties, and is because it is easy to be 
divided. If glass is rolled round, band-like is continuously supplied from a roll and processing processing can be 
performed to it, it will be expected that the improvement in fast of production speed and a dramatic cost cut can 
be performed. 

[0005] On the other hand, the thickness of the glass substrate for liquid crystal displays is several years ago. In 
1.1mm and this time, it is thin to 0.7mm. This was for saving of lightweight-izing of a liquid crystal display, 
and the glass cost of materials. However, recent years come and the spacer which maintains at fixed spacing 
two glass-electrode substrates which constitute a liquid crystal display (liquid crystal is enclosed with this gap) 
is changing to the column and wall of organic resin from a glass bead or a glass fiber. Since it has two glass- 
electrode substrates and an adhesive property for the spacer of this organic resin to be convenient, a liquid 
crystal display will be strengthened also also structurally in mechanical strength. Therefore, the thickness of a 
glass substrate becomes possible [ making it thin from 0.63mm to about 0.50mm ], and it is expected that this 
inclination will go to about 0.30 moremm in the future. 
[0006] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is by supplying a glass substrate in the 



shape of a coutinuous band, and performing processing processing which forms a color filter in it based on the 
sheet metal-ized inclination of the glass substrate of a liquid crystal display, to offer the manufacture approach 
of a color filter that the improvement in fast of production speed and a dramatic cost cut are realizable. 
[0007] 

[Means for Solving the Problem] This invention namely, the glass band-like object with a thickness of 0.63mm 
- 0.30mm fabricated in the shape of a long picture It supplies more nearly continuously [ band-like ] than the 
rolling-up roll which has a bigger shaft radius than the minimum roll radius which glass does not fracture with 
bending stress. It being equal to the radius of curvature of the aforementioned minimum roll radius, or 
conveying said glass band-like object for the conveyance path of the radius of curvature which consists of it size 
It is the manufacture approach of the color filter characterized by giving a series of color filter production 
processes which include spreading of a photosensitive coloring constituent, pattern exposure, development, and 
heating fixing processing at least to a glass band-like object. 

[0008] Moreover, this invention may be the manufacture approach of a color filter of only Isshiki not 
performing a series of color filter production processes including spreading of the above-mentioned 
photosensitive coloring constituent, pattern exposure, development, and heat-treatment, but performing only the 
color number of a color filter continuously repeatedly. 

[0009] Moreover, this invention may be the manufacture approach of the color filter rolled round on a rolling- 
up roll, without ****ing for every color filter or ****ing after a series of color filter production processes. 
[0010] Furthermore, this invention may be the manufacture approach of the color filter according to claim 1 or 
2 which forms a black matrix layer in the part which corresponds between the color filter layers of each color in 
advance of a series of color filter production processes. 
[0011] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained below. The case where 

fabricate a glass substrate in the shape of a long picture, and it winds around the roll heart of a cylindrical shape 

is considered. The minimum roll radius into which a glass substrate is not broken is searched for. It is arbitrary 

and width of face is board thickness. The case of 0.5mm is assumed. Radius of curvature R and the relation of 

bending stress sigma of the deflection direction of the are expressed as follows. 

[0012] 

[Equation 1] 
E • y 

o— ; 

[0013] Here, for Young's modulus and nu, a Poisson's ratio and y are [ E ] board thickness. It is 1/2. this 

invention persons are doing the knowledge of twisting the trade name "1737F" glass (Young's modulus 

E=72.3GPa, Poisson's ratio nu= 0.29) by U.S. Corning, Inc. of 0.05mm of board thickness around the cylinder 

roll heart with a diameter of lm (R= 0.5 m radius of curvature), and there being no trouble before, and asked for 

bending stress sigma generated at the rear face of the glass plate bent at that time. 

[0014] 

[Equation 2] 

72. 3GPaX0. 0Z5mra 

o= =0,00395GPa 

(l-0.29*)X500mm 

[001 5] That is, the value of sigma If it becomes less than [ 0.00395GPa or it ], the glass plate to be used will not 
break. About this, it is board thickness. If it is adapted and converts into 0.5mm, the radius of curvature of R= 
5m or the value more than of it will be acquired. The above-mentioned result is a radius about the glass plate of 
50 micrometers of board thickness. It guesses from the experimental result actually twisted around the 0.5m roll 
heart. That is, since it is the result of being obtained only from safety information, the radius R of the roll heart 
is seen to oversized. Specifically, it is the board thickness of a glass substrate. An improvement practical to R= 
2.5 m radius of curvature or extent not more than it can be performed by making it thinner than 0.5mm, making 
the value of Young's modulus E small, or improving raising the viscosity of glass itself etc. 
[0016] The gestalt of operation of this invention is explained further below. The glass band-like object used for 
the manufacture approach of the color filter of this invention can make small the roll radius which can be rolled 
round, so that the thickness is thin. Therefore, the thickness of 0.63mm or less is desirable. However, since the 
mechanical strength as equipment was demanded when a liquid crystal display was assembled, 0.3 mm was 



made into the limit of thickness. Especially the width of face of a glass band-like object is not asked. For 
example, 90cm width-of-face grade becomes one standard, getting it blocked - it is the problem to what width 
of face of glass the production line of a color filter can respond. 

[0017] When rolling round a glass substrate and making a roll go around, in fact, between glass substrates, it is 
the form which inserts shock absorbing material, such as an elastic film and paper, and a foaming sheet, and 
since going around does not damage a glass substrate, it is desirable. Moreover, although production process 
Rhine of a color filter is presented with the glass substrate pulled out from the rolling-up roll, it is equal to the 
minimum roll radius which a glass substrate does not fracture with bending stress for the conveyance path, or it 
is necessary to let it pass for the conveyance path of the radius of curvature which consists of it size. Otherwise, 
it is in the middle of processing processing, and a glass substrate will break. 

[0018] although spreading of a photosensitive coloring constituent, pattern exposure, development, and heating 
fixing processing are included in the process which forms Isshiki of a color filter at least, other than this, it is 
alike and processes, such as cooling after the prebake before washing and desiccation on the front face of a 
glass substrate as pretreatment, and pattern exposure, washing after development, and heating fixing processing, 
are. It cannot be overemphasized that it is what is performed by choosing these suitably. 
[0019] Moreover, as for the color filter production process of a glass substrate, it is desirable to set the duration 
of each process as as equal time amount as possible, when performing each down stream processing smoothly 
without stagnation. It is practical to consider so that buffer / accumulation zone which permits stagnation of a 
certain amount of glass substrate may be prepared before and after the process in the pattern exposure to the 
process so considered that a duration starts for a long time as a word, for example, the spreading process of a 
photosensitive coloring constituent, and its spreading film and there may be no trouble in consecutive 
processing. 

[0020] Of course, if it is in the manufacture approach of the color filter of this invention, it is not restricted 
because the coloring layer of Isshiki is formed. Since the usual color filter has the coloring layer of red, blue, 
and three green colors, it is 3****** a b ou t a series of processes for Isshiki, and may manufacture a color filter 
at once. 

[0021] Moreover, the case where it ****s to the color filter of the magnitude size suitable as a gestalt which 
collects the obtained color filters for the end of a color filter production process, and the obtained color filter 
can be again rolled round on a rolling-up roll. Which [ the ] is chosen should just choose according to the 
manufacture process of the liquid crystal display of degree process. 

[0022] Furthermore, in order to raise the contrast of a display in addition to the red and blue which carried out 
previous words to the color filter for liquid crystal displays, and each green coloring layer, the black matrix 
layer is prepared between each coloring layer. A black matrix layer is the film which consisted of a monolayer 
or multilayers, such as mineral matter, for example, a chromium metal, and a chromium compound, or 
distributed black matter, such as carbon black and a manganese dioxide, to resin, and it deals in it. 
[0023] In the case of the latter, if what photopolymer-ized resin is used, with the application of the manufacture 
approach of this invention, it can also form in a band-like glass plate continuously, in this case, in order to form 
the coloring layer of a black matrix layer, red and blue, and three green colors at once, they are 4 ****** about 
a series of processes for Isshiki — it considers as production process Rhine. 
[0024] 

[Example] The example of this invention is shown below based on drawing 1 of a drawing. 
To 6m rolling-up roll 1, the diameter of a <example> shaft is thickness. Width of face of 0.5mm What went the 
550mm glass band-like object 2 around is prepared. From now on, the glass band-like object 2 will be supplied 
to a color filter production line. Three in drawing is the roll 3 which is collecting the interleaving paper 4 
inserted between the glass substrates 2 which were going around on the rolling-up roll 1 . a glass substrate 2 
should pass a nip roll 5 — for example, the washing station 6 which consists of brush washing, a pure-water 
rinse, etc. by an far-ultraviolet-rays exposure - synthetic detergent and the ridge dryer 7 - a passage - the front 
face - clarification - carrying out - having . 

[0025] Subsequently, it results in the spreading base roll 9 with a radius [ for applying a photosensitive coloring 
constituent ] of 3m through buffer / accumulation roll 8, and the die coating-machine machine 10 receives 
spreading of a photosensitive coloring constituent here. It is spreading thickness at the desiccation time, and it is 
0.8-1.6. mum grade is suitable. 1 1 in drawing is a presser-foot roll. With the prebake equipment 12 before 
exposure, predrying for [ 70 degrees-C ] 3 minutes is performed, the strength of the transmitted light is 



measured using a photosensor 13, and the spreading thickness of a photosensitive coloring constituent inspects 
whether it is fitness. 

[0026] Subsequently, a glass substrate 2 is led to an aligner 15 through 2nd buffer / accumulation roll 14. An 
aligner 15 is a whole surface one-shot exposure method, carries out pattern exposure of the glass substrate 2 
intermittently with a step-and-repeat method, and carries out latent-image formation of the desired coloring 
pattern. Light exposure for that is about 100 - 200 mJ/cm2, although it changes with classes of photosensitive 
coloring constituent to be. used. It is the extent need and the time amount which exposure takes is a 30 - 60- 
second about room. However, the indirect time amount which discharge etc. takes each glass substrate from a 
halt, standby, carrying in to an aligner, alignment, and an aligner was sharply shortened like the conventional 
pattern exposure process. 

[0027] Then, the development which consists of the shower development by the alkaline water solution, 
subsequent backwashing by water, a pure- water rinse, etc. with a developer 16 was performed, and oven 
equipment 1 7 performed heating fixing of the ridge desiccation back, and a for 220 degree C and 30 minutes. 
The cutter 19 separated the color filter according to the individual through 3rd buffer / accumulation roll 18, 
The color filter obtained so that might be the example of drawing is rolled round, it rolls round on a roll, and 
collecting is also the range of this invention. 

[0028] In the example of drawing 1 , although it is merely down stream processing of Isshiki, the same 
manufacture processing Rhine can be connected and a color filter can also be manufactured in 4 ream 
manufacture processing Rhine including three colors or a black matrix layer. 
[0029] 

[Effect of the Invention] Based on the sheet metal-ized inclination of the glass substrate of a liquid crystal 
display, the manufacture approach of the color filter of this invention supplies a glass substrate in the shape of a 
continuous band, and performs processing processing which forms a color filter in it. According to such this 
invention, production speed can improve by leaps and bounds, can raise the production quantity per unit time 
amount, for example by about 5 to 10 times, and can serve as the manufacture approach of a color filter that a 
cost cut dramatic as a result is realizable. 

[0030] Moreover, according to invention of claim 2, the color filter which has three colors can be manufactured 
at once by connecting the coloring layer creation process of three lines of Isshiki of a color filter. Moreover, 
according to invention of claim 3, the obtained color filter is cut out in predetermined magnitude, and it can 
respond to the conventional one-sheet liquid crystal display production line of one sheet. 
[003 1] Moreover, according to invention of claim 4, the obtained color filter is again rolled round on a rolling- 
up roll, and it can respond also to the liquid crystal display production line of continuation and integrated 
production Rhine. Furthermore, according to invention of claim 5, the color filter which made the black matrix 
layer intervene between the coloring layers of three colors can be obtained. 
[0032] 
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* NOTICES * 



JPO. and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] The explanatory view showing one example of the manufacture approach of the color filter of this 
invention. 

[Description of Notations] 

1 Rolling-Up Roll 

2 Glass Band-like Object 

3 Recovery Roll 

4 Interleaving Paper 

5 Nip Roll 

6 Washing Station 

7 Dryer 

8 Buffer / Accumulation Roll 

9 Spreading Base Roll 

1 0 Die Coating-Machine Machine 

1 1 Presser-Foot Roll 

12 Prebake Equipment 

13 Photosensor 

14 2nd Buffer / Accumulation Roll 

1 5 Aligner 

16 Developer 

1 7 Oven Equipment 

1 8 3rd Buffer / Accumulation Roll 

19 Cutter 



[Translation done.] 



